Hypertension and sympathetic nervous system overactivity rely on the vascular tone of pial vessels of the rostral ventrolateral medulla in spontaneously hypertensive rats.
What is the central question of this study? The central question of our study is to determine whether the purinergic signalling in the pial vessels are involved in the control of the vascular tone in the ventral surface of the brainstem to affect the high blood pressure and sympathetic overactivity in SHR. What is the main finding and its importance? Our findings suggest that the regulation of the vascular tone in the ventral surface of the brainstem is tailored to support neuronal functions, arterial pressure and sympathetic activity, adding one more piece in the complex puzzle to understand the central mechanisms underlying the genesis of hypertension. Evidence suggests the rostral ventrolateral medulla (RVLM) region is chronically hypoperfused and hypoxic in spontaneously hypertensive rats (SHR), which can facilitate ATP release throughout the brainstem. Thus, we hypothesised that purinergic signalling plays a key role in the increased vascular tone in the RVLM region, which in turn could be responsible for the high sympathetic tone and blood pressure in the SHR. The application of the antagonists of P2-receptors PPADS (10 µM) or P2Y1a-receptors MRS2179 (100 µM) on the surface of RVLM pial vessels of SHR produced an increase in the diameter of blood vessels (PPADS: 31 ± 1.4 or MRS2179: 32 ± 0.78 vs. saline: 27 ± 1.2 µm), an effect not observed in normotensive Wistar rats. In addition, the antagonism of P2 receptors was able to evoke a significant decrease in the arterial pressure, heart rate, and splanchnic nerve activity in SHR, but not in Wistar. Our data show that SHR have higher vascular tone of pial vessels on the RVLM region when compared to the normotensive Wistar rats, a mechanism that relies on the purinergic signalling through P2 receptors, suggesting a possible association with higher activity of sympathoexcitatory neurones, and sustained increases in the blood pressure. This article is protected by copyright. All rights reserved.